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(54) ANTENNA, AND PORTABLE TERMINAL PROVIDED WITH THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an antenna having a nearly equal 
mount area to that of a conventional antenna whose reception efficiency 
can be enhanced and to provide a portable terminal provided with it. 
SOLUTION- A radiating conductor 2 formed on a ground on a ground 
conductor plate 1 being a case of the portable terminal via dielectric body 
4 a short- circuit plate 3 interconnecting the ground conductor plate 1 
and a 1 st side #1 of the radiating conductor 2, and a coaxial line 5 feeding 
the radiating conductor 2 are placed on the ground conductor plate 1 . A 
flat part spread in an upper left direction of the radiating conductor 2 
forms a 1 st radiating part #a and a flat part spread in an upper right 
direction of the radiating conductor 2 forms a 2nd radiating part #b, and 
the 1 st side #1 is placed nearly orthogonally to the length direction of the 
portable terminal. Using the 1st and 2nd radiating parts #a, #b can rece.ve 
radio waves in different polarized wave directions without a polarization 

loss. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Sri??? The antenna which is equipped with the following and characterized by the flat-surface portion of the above 
flZd he^urfTce ^ ofSfSbove 2nd forming the radiant section which receives the electnc ^wave , «T foe 

SlSCeM- is an antenna according to claint , cha^ by supplyhrg 
deS power to the above 1st and the 2nd flat-surface portion from the one electnc supply secnon 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

K technical field to which invention belongs] this invention relates to the antenna of the small and the thin shape 
winch dmed at improvement in receiving efficiency by realizing polarization common use and me personal digital 
Sis^quipped with it in the built-in antenna for personal digital assistants represented by the cellular phone. 

f Description of the Prior Art] In the land-mobile communication using L band represented by the cellular phone, the 
e le?tnc wave o * vertically polarized wave is emitted from a base station. By the reflection and dispersion from a 

building and a surrounding tree, the electric wave of various linearly polarized waves arrives at the place 
oYz personal digital assistant. If these arrival electric waves are divided into a polanzation component evel to a 
pemendkular, although a horizontally polarized wave is -6dB low level of abbreviation compared with a vertically 
notarized wave, generally both polarization will have come in equivalent. 

CI Lemaa as shown in drawing! is built in the personal digital assistant, namely, grounding which is th case 
of a per onal digital assistant - a conductor - a board 81 top - a dielectric 83 - minding -- radiation -- a conductor 82 
fornis - having - the end - a shorting bar 84 - grounding - a conductor - it connected with the board 81 and has 
ScuSastUy moreover, radiation - the coaxial track 85 which supplies electric power in a conductor 82 is 



r00041 However a personal digital assistant is used in the state where it inclined about 60 degrees from the normal 
a^s before whS the micro-stripe antenna of a single-sided short circuit shown in drawing 8 as a built-in antenna 

and sin component of a perpendicular and a horizontally polarized wave wi 1 ^be received. 
For this reason, the polarization loss generally said occurs and the problem ^y™^^^^ a 
r00051 If this is explained using drawing 9 , the antenna 91 built m the personal digital assistant 90 will receive a 
linearlv pSzed wale 92 most efficiently. However, if the electric wave which arrives at a terminal is divided into the 
vSy-Xized-wave component 93 and the horizontally-polarized-wave component 94, the built-in antenna 91 
wUl 2vSe sin component 96 of the cos component 95 of the vertically-polarized-wave component 93, and the 
horizontally-polarized-wave component 94. For this reason, polanzation loss arises. 

rPmblem^ to be Solved by the Invention] As mentioned above, when it decomposed into the perpendicular and the 
E^KSawSaS component and the arrival electric wave was considered, since the cos componen and sin 
coZnent of an arrival electric wave would be received, polarization loss occurred and the conventional built-in 
antenna for oersonal digital assistants had the trouble said that receiving efficiency talis. 

SSTfta ^in^ntion solves the trouble of the above conventional technology, and aims at offering the antenna which 
aimed approvement in receiving efficiency in an antenna area almost equivalent to the conventional antenna, and the 
personal digital assistant equipped with it. 

Es for Solving the Problem] In order to solve the above-mentioned technical problem, the antenna concerning this 
^STaU to claim 1 grounding - a conductor - a board and this 

which has the 1st flat-surface portion which counters a board and spreads in the 1st direction and the 2nd flat-surface 
portion which spreads in the 2nd direction - with a conductor this radiation - a conductor and grounding - a 
inductor - the shorting bar which connects a board, and radiation - it has an electric supply means to supply electee 
Towert a conductor, Id the 1st flat-surface portion and the 2nd flat-surface portion are characterized by forming the 
radiant section which receives the electric wave of the different direction of polanzation 

[0009] According to the antenna of such composition, it can receive without polanzation loss of the electnc wave ot 
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the different direction of polarization, and polarization efficiency can be raised. 

Soi^u^Sraccording to claim 2 is characterized by an electric supply means supply^ ; electnc power to the 
1st ana 2nd flat-surface portions from the one electric supply section in an antenna according to claim 1 
OOUllHs characterized by this invention according to claim 3 having the two electnc supply sections to which an 
electric ^^su P ply means supplies electric power to the 1st and 2nd flat-surface portions, respectively in an antenna 

ESSK to Metric supply to the 1st and 2nd flat-surface portions is separately controllable by the two electric 
S sections while it is receivable without polarization loss of the electric wave of the different direction of 
polarization according to such composition, polarization diversity reception can also be performed. 
Eme personal digital assistant equipped with the antenna concerning this invention according to claim 4 
SS^^^a^-TLtactor - a board and this grounding - a conductor - the radiation which has the 1st 
EZ£E££ iK counters a board and spreads in the 1st direction, and the ^^^^^ 
snreads in the 2nd direction - with a conductor this radiation - a conductor and grounding - the shorting bar which 
connect s a ^ n^ctor and radiation - the radiant section to which the 1st flat-surface portion receives the polanaton 
STS^Sp^colar direction when it has an electric supply means to supply electric power to a conductor 
^a^STfonning - the 2nd flat-surface portion - abbreviation - it is characterized by forming the 
rarii ant section which receives horizontal polarization .. .. 

OO lfl ?c^Xg o the personal digital assistant equipped with the antenna of such comoosttton tt can reeetve 
Su. pSaSon losaof the electric wave of a vertically polarized wave and a horizontally polartzed wave, and 
good communication can be performed with a base station. 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the operation form of this invention is 

Wmt 'peSeciive diagram and this drawing (b) in which drawingTs being drawing showing the composition of 
the nionStal assistant equipped with the antenna concerning the 1 st operation form of this invention, and 
IwTgTfeis fZ composite of the principal part (a) - the radiation - it is the plan showing the arrangement state 



Foon] n groSing which is the case of a personal digital assistant as shown in this towing - 1 ic«taet or -- the 
radiation formed through the dielectric 4 on the board 1 - a conductor 2 and grounding - a conductor - a board 1 and 
radiS -X shSfbar 3 which connects and short-circuits the 1st side #1 of a conductor 2, and radiation - it 
consists of coaxial tracks 5 which supply electric power in a conductor 2 rie ht-handed 
[00181 here - radiation - the 1st side which the conductor 2 short-circuited - #1 -- carrying out -- right 
rotation Radiation - if it numbers each side of a conductor 2 - radiation - a conductor 2 the 1st side #1 - the part or 
2 - ^oundfeg -- it conned with a conductor 1 too hastily - having - side #2 and 4th side # - the 4 and 5th side #5 
Sd iTZe #7 is oarXl and the 4th side #4 and 5th side #5 is right-angled [ of ** a 2nd ] Furthermore, the 3rd side 
m and tn ^ri^Wi^ p^culaiiy, and the 6th ride #6 lies at right angles to the 5th side #5. moreover, the 
1 1 ride* 1 t^S^SSS^y with the y-axis which is the longitudinal direction of a case (grounebng a 
condor bS l - as - radiation - a conductor 2 is arranged on a case (grounding a conductor board) 1 That is, it is 

ESfiSS^ ll^Z^S-^ radiant-section #a by the 

n he direct ^on of upper left including the portion 1st on the left-hand side of ride #1 connected with the conductor 2 
LtS^d radiant-section #b is formed of the flat-surface portion which spreads in the direction of 
upp« nghtSlg the short-circuited portion 1st on the right-hand side of side #1 As shown m gmmgJ <V>£ the 
S radiant-section #a becomes the polarization 7 of a direction 45 degrees to the y-axis and, as for both he 
LSation 7 S 7 the polarization 6 of the direction of -45 degrees and 2nd radiant-section #b he at right angles^ 
footmen cSeri^g me case where a case 1 is leaned in the direction of a x axis 45 degrees, st radiant-section #a 
SflSS^i of a vertically polarized wave, and 2nd radiant-section #b receives the electric wave of a 
horizon* pola^Twave That is, polarization level to a perpendicular will be most efficiently received by 
^XZ^^^ elementwhich has each radiant-section #a and #b may resonate on predetermined 

foOluZ ground in the reflection loss and resonance frequency in the antenna composition shown in ^ingJ (a) 
and (bUt dST- a conductor - a board 1 and radiation - the contour line of the electnc field Ez between 
Snductl 2 Swn, respectively in addition, drawing 2 (b) - resonance frequency -- f and the 1st length of side #1 - 

the iXnd 2^dTngth of side #2 - the L#2 and 3rd length of side #3 - the L#3 and 6th length of side #6 - the L#6 
^ml^rfSS - *e thickness of L#7 and a dielectric 4 - h - When distance to the feeding point according 
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the dielectric constant of a dielectric 4 to a coaxial track 5 is set to d from epsilonr, the 4th side #4, and the 5th node of 
side #5, It is a thing about the case of f= 1 .32GHz, L#3=L#6=25.0mm, L#2=L#7=38.0mm, h= 5mm, epsilonr=l .0, d- 

r00221 From thisdrawing, the coaxial track 5 and adjustment whose antenna of this operation gestalt is a feeder way 
£ achieved. Moreover jince the electric-field distribution by the 1st radiant-section #a ^ 3rd side ^ which isti* 
radiation edge of 2nd radiant-section #b, and 6th side #6 has appeared most strongly and both he at right angles forther 
Z a case 1 is leaned about 45 degrees, the antenna of this operation gestalt is the polarization of both a vertically 
polarized wave and a horizontally polarized wave, and it turns out that it is operating by predetermined resonance 

[SlTn addition, in an above-mentioned case, although polarization level to a perpendicular was considered as the 
composition received most efficiently when a case 1 was leaned about 45 degrees, when a case 1 is leaned about 60 

it can also consider as the composition which receives polarization level to a perpendicular most efficiently, in 
order to consider as such composition, as shown in drawmgi , the 1st side #1 inclines - 5 degrees to a x axis - as - 
radiation - arranging a conductor 2 on a case (grounding a conductor board) 1 - then, it is good 
r00241 furthermore, radiation - the arrangement to the case (grounding a conductor board) 1 of a conductor 2 can 
consider not Zy an above-mentioned cale but various methods that what is necessary is just to receive polarization 
level to a perpendicular most efficiently, when a case 1 is leaned the degree of predetermined angle 
[00251 Moreover, as shown in drawing 4 (a), when the width of face (namely, the 6th length of side #6) of 1st radiant- 
ection #a and the width efface (namely, the 3rd length of side #3) of 2nd radiant-section #b are Ranged ^s a 
modification of this operation gestalt Also in the antenna composition at the time of changing the 4th lengA ^dc M, 
and the 5th length of side #5, as shown in drawing 4 (b), 1st radiant-section #a and 2nd radiant-section #b operate by 
the linearly polarized wave which intersected perpendicularly. Therefore, even if it uses this antenna eomposition 
mmrovement in receiving efficiency can be aimed at. Furthermore, since the resonance frequency of 1st radiant-section 
3 Section #b is controllable by changing length and width of face, wide-band-izing 2 cycle-ization, 
etc. can also be attained. That is, by lengthening length, it is low in resonance frequency, and can wide-band-ize by 

SSf F tm^o?e dmough above-mentioned explanation explained the case where the 2nd side #2 and 4th side #4 
[ S^Zl7ST#^ parallel, the 2nd side #2 and 4th side #4 and 5th side #5 and 7th side #7 may not be 

^2^ moreover, the radiation shown in drawing! - a slit and a U character type slot can also be established on a 
conduct namely drawings (a) and (b) - respectively - radiation - the modification which established the slit type 
slot 3 o -31 o?U c^aSe^nWe conductor 2 is shown Also in this antenna composition 1st radiant-section #a and 
2nd radtam-section #b operate by the linearly polarized wave which intersected perpendicularly, furthermore, radiation 
^sSKn* a slit 31 and the U character type slot 32 on a conductor 2 - radiation - the current which flows on a 
ZSSSi « be changed and resonance frequency can be reduced Therefore, the miniaturization of an antenna can 

moS^tradiation shown in drawing 6 at drawing 1 - the 1 st side #1 and shorting bar 3 of a conductor 2 -- radiate - 
a conductor - the modification bent in the direction of [ inner ] is shown radiation - each a part or all of 1st side #lb 
of a conductor 2 and side la of the octavus - shorting-bar 61b and shorting-bar 61a - respectively - grounding - a 
cond^o^L^omiected with a board (not shown) Also in this antenna composition, 1st radiant-sect™ i #. and 2nd 
radiant-section #b operate by the linearly polarized wave which intersected f^^ 1 *^^*? " f 
radiation - changing the 6th length of side #6 of a conductor 2, and the 3rd length of side #3 ****-- the 4A Tength of 
side #4, and the 5th length of side #5 - changing - you may make - radiation - you may establish a slit and a U 
character type slot on a conductor 2 , . ^j.. 

[0029] Next, the personal digital assistant equipped with the antenna concerning the 2nd operation gestalt oi this 

mTovms oneratiot form inserts a shorting bar between 1st radiant-section #a and 2nd radiant-section #b in the 1st 
opeS IZ m d to 1 s" radiant-section # a 8 and 2nd radiant-section #b, it constitutes it so that electnc power can be 
supplied separately, respectively. 

T003 1 1 Drawing 7 is the plan showing the composition of this 2nd operation torm. 

00321 Kton (all are boiled and it continues) of the straight line to which what is shown in this drawing (a 
connects Sh side #4 the 5th node of side #5, and the 1 st arbitrary point of side #1 , and grounding - a conductor ~ 
Sorting bt 7lt^eSed and the board (not' shown) has short-circuited And 1 st radiant-section £aand 2nd radiant- 
section #b are constituted so that electric supply may be performed by coaxial track 5a and coaxial track 5b, 
respectively. 



Page 4 of 4 



[00331 moreover, the thing shown in this drawing (b) - radiation - the portion (all are boiled and it continues) of the 
ttaight line which connects the node of 1st side #lb and side #la of the octavus in a conductor ^ rt t^ coveted 
circuited and the 4th side #4 and the 5th node of side #5, and grounding - a conductor - the shorting bar 71 connected 
ZTZ hoZd {not shown) has short-circuited And 1 st radiant-section #a and 2nd radiant-section #b are constituted so 
that electric supply may be performed by coaxial track 5a and coaxial track 5b respectively. 
[0034] in addition, radiation - as well as the case of the 1st operation gestalt when a case lis le ^ J^.^* 
predetermined angle, the arrangement to the case (grounding a conductor board) 1 of a conductor 2 should just arrange 
notarization level to a perpendicular so that it may receive most efficiently 

r00351 Since 1st radiant-section #a, coaxial track 5a which supplies electric power to 2nd radiant-section #b, and 
coaxial teack 5b are prepared, in the case of this 2nd operation gestalt, the electric supply set to 1st radiant-section #a 
a^d 2nd radiant-section #b is separately controllable, and it becomes possible [ performing diversity transmission and 
reception of a vertically polarized wave and a horizontally polarized wave ]. 

[00361 When you suppose that reception is performed by the diversity, and the better one is taken, or both are 
compounded when following, for example, receiving the arrival electric wave from a base station and you tra^mit to , a 
base station, suppose that electric power is supplied only to the antenna element of the direction which was the fitness 

Fo f 037] ^^vrmis 2nd operation gestalt - also setting - the case of me 1st operation ^'^^^ 
-- changing the 6th length of side #6 of a conductor 2, and the 3rd length of side #3 **** -- the 4th length of side #4, 
and the 5th length of side #5 - changing ~ you may make ~ radiation - you may prepare a slit on a conductor 2 
[0038] In addition, with each above operation gestalt, as an electric supply method, although coaxial electric supply 
exnlained the strin line electric supply by the electromagnetic coupling, etc. can be used. 

myWMteZZ -54 above operation gestalt - radiation - although the conductor 2 was made into the thmg of 
KlySaXh consists of each straight-line-like side - radiation - if the configuration of a conductor 2 has the 
tt-Sce poffion which spreads not only in this but in the 1 st direction, and the flat-surface portion which spreads in 
the 2nd direction, it can be made into the various configurations which consist of combination of a curve or a straight 
line 

[Effect of the Invention] The volume of an antenna can reduce further by being able to solve the trouble which says 
mat the receiving efficiency which is the polarization loss which generates in the conventional built-in antenna for 
terminals falls according to this invention, and being able to aim at improvement m receiving efficiency by the 
component-side producfalmost equivalent to the conventional antenna, and establishing a slit and a U character type 
slot, and there is an effect referred to as being able to aim at the further miniaturization and reduction of cost. 
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( a ) IC^T £ 5 fc* 1 <DWtM^ # a tf>*@ (IP^S! 6 <D 
32#6<Dfi£) £^2<DfifcS*ffi# b<0® (IP*>KI3<7)22 

#3<ofi£) t^m^rcM^, 04 (b) tc^-TJ;^ 

tcH4CD?a# 4<^s^^^5^3a# 5cofi^^^rja^./c 
2<Dwm^#bim&Lrcmmmmxm{tt2>o ^ 

^^2co»*rgp# b©*«jBiSR*iwwi?*s©"e. 
*«fl:-«f»2jaaftSF*Hsci:fea*So ip^^ 

6 c t k: «fc D j£*«fbf ^> c i: tft** S « 

[0 0 2 6] SStC, ®2^S# 2 

4^s#4, &a^5©ia# 5 tm7com# 7^we 

#4. R(tf»5<oa# 5 £|g7<£>32# 7 Wit^ < t 

[0 0 2 7] Sfc, 01 lC7jkLfcmiWfa2 ±\CXV v 
h^>U?l7D7 h^fiWSC^^So IP^05 

(a) *5£i/ (b) *n^ns«w*2±j«:xuy 

h3K U?S7H7 h 3 2^l9:ttfc^^J^Lrc J t 

<DX*&Zo c^7yrt««c^t^, ^ 1 

# a £fg2<E>Sfci*8l5# b tt|tSEbfcB«««"C»f^-r 

M«ft2±lcxu 7 h 3 1 ^>U?SXD7 
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h 3 2 zmifz c t x\ mm» 2 ±\cffinznm*& 

[0 0 2 8] 06 fc. Hi fc*bfeSWW<M*2 0S|i co 

0ti«r^"To mMMW2<om\ 1 b^jgsosi a 

&4h\ C^lf^k. ^#te2^fg6<£>)2# 6<D;B2£ 
^\ 

[0 0 2 9] *%i^2 0»®cSS7y 
[0 0 3 0] J10*8Bgl»«:, % 1 (OmffiBmicfolf % 
SAt> *l ©S**# a t»2©iSi*»#bfc:»U 

[00 3 1] 87^ d^2 0*ffiflgffi^SI^*^"r 
[0 0 3 2] Ir]0 (a) ICTFT^Ote, m4CO$l#4£ 

mscomn 5 commit, fgi^a* loffltojjtt* 

■f) fctf)S»«7 1 fcJ;t)SBR«Jn5S»snT^So * 

LT^ 1 <9J6&£*SP # a fg 2 <Dim^ # b ^n^tl 

mms& 5 a , piM^eg 5 b \c & x> fr^ns * 5 

[0 0 3 3] Sfc, HO0 (b) Jc^ffeeOtt. StltSfr 

2\c35if%m$&-znrcmi <£>ja# 1 b ^^8^sa# 1 a 
iogifi^ m4<Dm# 4 ^m5coja# 5 

£ttl£ttK<0 (£*fcS*) SfflMKttR (0^ 

*bT»l©SW*#afc»2©3SJ*»#btt, 

[0 0 3 4] ScW»f*2©ffift: (g9ffi»{*«) 1 

sirr s £ 5 icsja-rnfcf 

[0 0 3 5] £(Dm2<D^ffi&mcDi§^te, WSl <DtBL%t 
a, IrIWISKS b^KttT<^5<DT\ fg 1 a 

[0 0 3 6] fif^T, W*.^ SS6S«»60SJ*Wft* 
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[0 0 3 7] Sfc. co»2<D5I^JIMc;St^T&. ffi 
l ©*SIBBJ»o«'&i:EI«U:, j&»^ffc2C>£6<D32# 

# 4<Dfi2£fl5<Qa# 5<9g£££:3*-3cfc5k:bT 

yr? [0038] &L±<D&mmmre&, %&mttt 

[0 0 3 9] igjc. JK±©»**»K»"Ctt> »#*»f*2 
iB^O*ja^6a6^ftJg©fe©fcbfc^ sua 

[0 0 4 0] 

ij , y h^u^lXP^ h£iW*£C£TMfc:7>^-4> 

[0ffi£>ffi#&!ttra 

[^ i ] i (D^mmmic^yyTi-^m 

zitmm^(Dmi8£&frmv, (a) ti^^sa^ 
3^ ®^^Tf4«0s (b) \**<»immfa<omwm&k 

[0 2] *^^1 (D&ffl&mc$SttZ>Tl'Tj'<D 

n^^Tmx\ (a) «4*oKt*ai**s , rH. 

(b) «f^lWM^^1"0o 

[0 3] £ l ©*^J^**«^SM*^©EBtt 

[04] mi ©*^tto*^j©±B*c)«iia** 
[05] mi <o$m&i&(D&]&m<D±m&o&j&*7F 

40 f¥ffi0o 

[0 6] m\ co^mBmcD^Bmco^m^m^Tjk 
[0 7 ] ^mn<DW, 2 o*fltjgH8k:«s7 > yft^i 

[0 8 ] tt^flnoMA^-rffHHH. 

[09] (W»*W«^ , r*z:t*KB8 , rsfc*o 

0o 

1 («#) 

50 2-Sfc»Wf* 
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(5) 



3, 6 1, 61a, 61b, 71 -5SI&1K 
4 ■ MMfe 
5 , 5a, 5 b ■ |r] 




6, 7- 

3 i -xy >y h 

3 2-U?SXP7 h 
[0 2] 

(a) 
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4 BHM* 
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/ 

#6 .✓V #5 

6— >C\ d ( 
#7 >v^^ 


(b) 

y 

#4 /N#3 

/ >*J_ 

;>/#2 
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■il— | > 
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